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Table 1Acceleration power spectral density levels corresponding to each 
test curve frequency break point 
Test levels at test curve frequency break points 
Frequency 
(Hz) 
10 28 40 250 500 2000 
APSD 
(G
2
/Hz) 
0.02 0.02 0.04 0.04 0.08 0.02 
1) Analysis technique: Shear testing was performed to
characterize the mechanical strenght of the bond pads after the 
shake and bake test. In order to calculate the efective shear 
strenght the bonded area must be known. Some of the samples 
were cross sectioned to be analysed by optical microscopy or 
scanning electron microscopy (SEM).  
D. Shear testing
The die shear tests were performed using a Dage Series
4000 Bondtester with a 100 kg load cartridge. The shear tool 
height was set at 56.0 µm above the surface of the substrate 
and shear speed of 70.0 µm/s. Die shear test was performed on 
four of the six samples from each set with the remaining two 
samples used for the cross-sectional analysis.. 
E. Cross sectional analysis
After tests, 2 samples from each set were diced using a
300µm thick fully sintered diamond blade rotating at 13,000 
RPM. As a first approach the cross-sectioned samples were 
inspected, without polishing, using a Leica DM6000 M 
microscope with an N Plan L 100X/0.75 BD objective.   
III. RESULTS AND DISCUSSION
A. Shear testing
Fig. 3 shows the average die shear strength for sets of 4
samples exposed to the vibration/thermal loading described in 
Sec. II-C and Fig. 4 shows samples exposed only to thermal 
loading without the vibration shock. 
Figure 3 Measured shear strength for sets of samples exposed 
concurrently to vibration/thermal loading 
Figure 4 Measured shear strength for sets of samples exposed only to 
thermal loading 
As indicated within Fig 3&4 the samples exposed to 
thermomechanical affects have an increase in die shear force, 
with the 300 °C samples exhibiting an increase of 40 MPa. 
Both sets of samples exhibit an increase in die shear strength 
beyond 100 °C. At 300 °C there is a compositional change 
with increasing alloy presence as the Cu layers are 
incorporated into the CuSn alloy. Finally, there is  
B. Microstructural analysis
As mentioned previously, as I first approach, cross-
sectioned samples were inspected without being polished. The 
next group of images show the cross-section of samples 
exposed to vibration and thermal loading of 21 °C, 100 °C, 
200 °C and 300 °C, respectively.  
Figure 5 Cross-section of sample exposed to vibration @21°C 
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